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UNTREATED AND MICROBIAL INOCULATED CORN SILAGE 
IN HIGH SILAGE RATIONS FOR BEEF STEERS 
R. M. Lu th er And J. Noth nagel 
DEPT, OF ANIMAL SCIENCE REPORT 
CATTLE 82-1 
Summary 
A total of 56 feeder steer s were divided into four weight groups to 
compare untreated silage and silage inoculated with a Lactobacillus acido ­
philus fermentation product . The steer s  were fed a diet of 8 0 %  corn silage 
and 20% supplement ( 3 2 %  protein) on a dry basis for a period of 1 25 days . 
Steers from two lighter weight groups fed the inoculated silage made 
faster weight gains and were more efficient converters of dry matter than 
steers fed the untreated silage .  With the two heavier weight groups , the 
gains were poorer with the treated silage. The results of all groups 
indicate ess entially no difference in feedlot performance between the silage 
treatments . Preservation of dry matter was about the same for inoculated 
silage as for untreated silage .  
Introduction 
Results of res earch reported a year ago (CATTLE 8 1 -3 )  indicated that 
corn silage ino culated with a Lactobacillus acidophilus fermentation product 
had lower temperatures during the fermentation period than untreated silage. 
Lactic and vo latile fatty acid formation was also higher for the treated 
silag e .  Dry matter recovery was only slightly higher for the treated silage . 
Digestibility of dry matter , crude protein and organic matter by beef steers 
was similar for treated and untreated silag e .  
The purpos e  of this experiment was to determine the effect o f  ino cu­
lating corn forage of high dry matter content with a Lactobacillus 
acidophilus fermentation product . Response to inoculation was compared 
with untreated silage in terms of feedlot performance of beef steers fed 
high silage rations . Preservation of silage dry matter and chemical quality 
were also determined . 
Procedur es 
Corn forage from the 1980 corn crop was harvested with a conventional 
field chopper in early October . Moisture determinations on loads of 
forage ranged from 36 . 5  to 54 . 5 % with an average of 4 2 . 2%.  Water was added 
at the blower from a garden hos e .  
Two concrete stave silos ( 16 x 3 5  ft ) were the storage structures . A 
forage blower was installed at each silo and alternate loads of forage were 
stored until a silo was filled . One blower was equipped with a Gandy 
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applicator calibrated to dispense one pound of Lactobacillus acidophilus 
fermen'tation p roduct (Sila-Bac Silage Inoculanta) per ton of forage. About 
68 tons of untreated forage was ensiled in one silo while 8 2  tons of inocu­
lated 'forage was s tored in the other . The difference in amounts of material 
s tored was caused by the presence of a silo unloader in the silo containing 
the untreated forage .  An unloader was later ins talled in the silo containing 
the inoculated silage . The silos were opened for f eeding in mid-June of 
1981. Silage for each feeding day was removed from the silos and transported 
to the feedlot by truck. The truck was equipped with two plywood boxes which 
held the feed supply for one day . 
A total of 56 s teers of Hereford, Angus and exotic b reeds and b reed 
crosses wer e  used in the experiment . Shrunk weights of s teers ranged from 
640 to 8 7 6  pounds . The s teers were s tratified into four weight groups and 
the steers from each group were allotted into two p ens of seven s teers 
each. The s teers were full fed a high roughage ration of alfalfa haylage 
for about six weeks before b eing placed on experiment . After the s teers were 
individually identified, they were implanted with 36 mg of Ralgro. They were 
injected with Clostridium chouvoei-septicum-novyi-sordelli bacterin and 
given a Warbex pour-on treatment . Initial and final weights were recorded 
following an 18-hour s tand without feed and water . Filled weights were 
recorded at 28-day intervals during the 125-day trial. 
The silages were fed in quantities such that accumulation of refusals 
was minimal. A pelleted p rotein supplement was fed to contribute 20% of the 
ration dry matter . Samples of untreated and treated silage and supplements 
were collected twice weekly for mois ture determinations and other chemical 
analysis. The rations were adjus ted weekly to maintain the ratio of supple­
ment dry matter to silage dry mat ter. Composition of the supplement was 
soybean meal (44%) 5 7 . 0%; ground corn, 34%; trace mineral salt, 3 . 6%; and 
dicalcium phosphate, 5 . 4% .  The supplement was formulated to contain 3 2% 
protein, 1. 4 2% calcium and 1 .  5 5% phosphorus. Vitamin A was added to 
p rovide 10,700 International Units (IU) per pound of supp lement. 
The experiment was terminated as the supply of untreated silage was 
exhausted . All cattle were then fed treated silage to empty the silo 
in order to determine dry matter preservation. 
Results 
Feedlot performance summarized by weight groups is p resented in 
tabl e  1. S teers in group I ( 700 lb ) fed the microbial-treated corn 
silage consumed less ration dry matter b ut gained more rapidly than s teers 
fed the untreated silage .  Feed requirements were also lower for the s teers 
on this treatment . Steers in weight group II ( 750  lb ) gained fas ter when 
f ed the treated corn silage than steers fed the untreated silage. The cattle 
also consumed more dry mat ter and were more efficient in feed conversion than 
the steers fed the untreated silage. Performance of s teers in weight group 
III  (800 lb ) and IV (850 lb ) was generally poorer with the microbial inocu­
lated silage than with the untrea ted silage . Steers in group IV consumed 
less of the treated silage dry matter which appeared to reduce weight gains . 
a 
Pioneer Hi-Bred International, Microbial Produc ts Division. 
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TABLE 1. UNTREATED AND MICROBIAL INOCULATED CORN SILAGE FOR FEEDLOT STEERS 
(JUNE 18 TO OCTOBER 21, 1981--125 DAYS) 
Silage treatment 
No. animals 
Initial shrunk wt, lb 
Final shrunk wt, lb 
Avg daily gain, lb 
Avg daily ration (dry), lbb 
Feed/100 lb gain (dry), lb 
No. animals 
Initial shrunk wt, lb 
Final shrunk wt, lb 
Avg daily gain, lb 
Avg daily ration (dry), lbb 
Feed/100 lb gain (dry), lb 
No. animals 
Initial shrunk wt, lb 
Final shrunk wt, lb 
Avg daily gain, lb 
Avg daily ration (dry), lbb 
Feed/100 lb gain (dry), lb 
No. animals 
Initial shrunk wt, lb 
Final shrunk wt, lb 
Avg daily gain, lb 
Avg daily ration (dry), lbb 
Feed/100 lb gain (dry), lb 
No. animals 
Initial shrunk wt, lb 
Final shrunk wt; lb 
Avg daily gain, lb 
Avg daily ration (dry), lbb 
Feed/100 lb gain (dry), lb 
Untreated 
7 
694 
983 
2.31 
23.29 
1008 
7 
749 
1037 
2.30 
23.99 
1043 
7 
801 
1095 
2. 35 
23. 70 
1009 
7 
85 7 
1172 
2. 52 
27.56 
1094 
28 
7 75 
1072 
2.37 
24. 64 
1040 
Weight 
Weight 
Weight 
Weight 
group I 
Microbial 
inoculated a 
7 
695 
995 
2. 40 
22. 20 
925 
group II 
7 
748 
106 7 
2 . 55 
25. 38 
995 
group III 
7 
801 
1068 
2.14 
24. 49 
1144 
group IV 
7 
856 
1140 
2. 27 
23. 7 7  
104 7 
All weight groups 
28 
7 75 
1068 
2. 34 
23. 96 
1024 
aSilabac Silage Inoculant, Lactobacillus acidophilus fermentation 
produgt, 1 lb/ton forage. 
80% corn silage, 20% protein supplement. 
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The resul ts averaged over all weight groups tend to nu
llify the im�roved 
perf ormance ob served with the lighter weight cattle (group
s I and II) with 
the poorer performance o f  the heavier weight cattle. 
(groups III and IV) . 
Rate of gain feed consumption and ef ficiency o f  gains with s teers fed
 the 
treated sila�e were ess entially the same as tho s e  obs erved with the untreated 
silage . 
The magnitude o f  dif ferences in weight gains o f  s teers �ed :ither the 
treated or the untreated silage is no t uncommon between rep lications treated 
alike . Therefore ,  the average response shown at the bottom o f  the table is 
perhaps more representative o f  the treatment response . 
The gains and feed efficiencies are resp ectable for cattle fed corn 
silage and a pro tein supplement . This experiment was conduc ted with silage 
which was drier than normal silage . Fur ther research is needed with the 
additive under conditions in which the mois ture content is more typical o f  
normal silages . 
The corn forage harves ted and ensiled in this s tudy had an average dry 
.matter content of 58%. This is well b elow that recommended for ensiling corn 
forage.  The quantity of water added did no t rais e the mois ture content 
appreciably. Both silos were equipped with metal roo fs, but this allowed some 
precipitation to penetrate the silag e .  When the silos were opened for 
feeding , the silage at the top was extremely dry (75 % dry matter) and re­
mained dry during the fir s t  month of the feeding trial . The microbial 
treated silage averaged about 4 percentage units higher in dry matter than 
the untreated silage to the las t  month of feeding . During this period , the 
silage was being taken from the bottom portion of the silo and dry matter 
content of the two silages averaged 52%. Because o f  the time of the year in 
which the silage wa s fed and the small quantity removed each day , the silage 
on the top surface probably was drier than normal . It is no t uncommon to see 
the mois ture content of surface samples differ by 3 to 4% b ecause the silage 
dries between feedings . Chemical analys es of weekly silage samples are 
presently in progress .  
Dry mat ter recovery o f  the experimental silages is pres ented in tab le 2. 
The percentage dry matter availab le for f eeding was about the same for 
treate� as untreated silage . Spoilage from the top layer of silage was small 
for being in s torage for over eight months . To tal dry ma tter loss (spoil­
age and nonr ecoverable silage )  was about the same for the untreated and 
treated silages . 
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TABLE 2. DRY MATTER RECOVERY OF CORN SILAGE AS AFFECTED BY A 
MICROBIAL SILAGE INOCULANT 
Total dry matter ensiled, lb 
Total dry matter of feed silage, 
As a percent of dry matter 
ensiled, % 
Dry matter losses, lb 
Spoilage 
As a percent of dry matter 
ensiled, % 
Nonrecovered, lb 
As a percent of dry matter 
ensiled, % 
lb 
Untreated 
7 7  ' 230 
72 ' 622 
94 . 03 
320 
0.42 
4, 288 
5.55 
Microbial 
inoculateda 
94 , 854 
89, 849 
94. 72 
1,120 
1. 18 
3,885 
4. 10 
aLactobacillus acidophilus fermentation product applied at 1 lb per ton 
of forage. 
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PREDICTING BEEF PALATABILITY 
L. K. Jos t , C. A .  D inkel And W. J .  Costello 
DEPT, OF ANIMAL SCIENCE REPORT 
CATTLE 82-2 
Introduction 
The search f or factors influencing the palatability of beef continues. 
The relative importance of variables in the USDA quality grading sys tem that 
currently predicts acceptability and palatability of b eef has been questioned. 
The ef fec t  of marbling on palatability is one of the more controversial 
aspec t s. Marbling is one of the prime factors in determining the quality 
grade of a beef carcass and researchers have shown that o ther variables may 
play an equal or more impor tant role in inf luencing the eating quality o f  
b eef. 
The purpose of this s tudy was to evaluate the accuracy of commonly-used 
predictors of palatability and to c onsider the possib le influence of o ther 
carcass measures as predictors of palatability. Palatability , as defined 
in this study , was measured by the subjective tas te panel scores for flavor , 
juiciness and tendernes s. Tenderness was measured objectively with the 
Warner-Bratzler shear instrument. 
Procedures 
Carcasses from 3 7 6  s teers and heifers produced from s traightbred Angus, 
s traight bred Charolais and recip ro cal cros s  cows born in 1 9 70 , 1 9 7 1  and 1 9 7 2  
were the source of detailed carcass quality and yield data as well a s  taste 
panel palatability scores , Warner-Bratzler shear tenderness tes ts , cooking 
loss and chemical composition data on s teaks from the 12th-13th rib of the 
rib eye ( longissimus ) mus cle. All pro geny in a given year were from the 
same sire and were raised to weaning on pas ture or in drylot. Sire b reeds 
used for each calf crop were Polled Hereford ( 1 9 7 2 , 19 73 , 1 9 74 ) , Salers 
( 19 7 5 ) , Limousin ( 1 9 7 6 )  and Simmental (19 7 7 ) .  
Po s tweaning rations were f ed individually ad libitum and are shown in 
table 1. Steers and heifers were swi tched from the s tarting to finishing 
ration at 700 'and 6 25 pounds and fed for an additional 1 40 and 119 days , re­
spectively , p rior to slaughter. Upon switching diets , heifers were implanted 
with Synovex-H and s teers with Synovex- S .  
Results 
Means and ranges o f  variables s tudied for their influence on palatabilty 
are given in table 2. Carcasses ranged from low Standard to low Prime and 
averaged high Good quality grade. Marbling score mean was 4. 4 ( s ligh t ) . 
Percentages for mois ture , protein and fat in the rib eye s teak were 7 2. 8 ,  
21. 1 and 4. 1%, resp ectively. Taste panel traits measured on a scale of 1 
(high score) to 8 (low score) averaged moderately tender (3. 3 ) , desirab le 
flavor (2. 9 )  and slightly juicy (3. 9 ) . 
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TABLE 1. RATIONS FOR POSTWEANING GROWTH 
% Composition 
Starting Finishing 
Ingredients ration ration 
Ground shelled corn 
Oats 
Chopped alfalfa hay 
Alfalfa pellets 
Soybean meal (44 %) 
Antibiotic and vitamin A premix 
Tenderness evaluation 
58 
16 
10 
10 
4 
2 
85 
10 
3 
2 
Year, breed of  dam, management system and age of  dam effects were 
responsible for 30 and 33% of  the difference in taste panel tenderness and 
shear tenderness, respectively. Prediction equations using all independent 
variables studied (table 2 )  were used to evaluate other possible predictors 
which might contribute to differences in the two measures o f  tenderness 
(table 3, a through c). The equation generated from b increased the accuracy 
of prediction by another 8% in both taste panel tenderness and Warner­
Bratzler shear scores. Marbling explained 0. 5 and 0. 6% o f  variation alone 
for taste panel tenderness and Warner-Bratzler shear tenderness and was not 
one of the major predictors of tenderness in either case. 
Four commonly-used quality grade factors (marbling, maturity, firmness 
of lean and color of  lean) were used to assess their influence on tenderness 
(table 3, c). In both equations, these four predictors explained less than 
1% of the dif ferences in tenderness of beef. These results indicate that 
marbling plays a minor role in palatability o f  beef (as defined by tender­
ness)--far less importance than is accorded it in the beef grading industry 
today. 
Flavor and juiciness evaluation 
Similar analyses to a, b and c were performed on palatability as defined 
by flavor and juiciness. These are given in table 3, segments d, e and f, 
Year, breed of dam and year by breed of dam interactions accounted for 
44% of variation in both juiciness and flavor. Equations generated from e 
(table 3) , whicb included all independent variables, increased the accuracy 
of predicting juiciness and flavor dif ferences by 8 and 6%, respectively. 
Marbling was not a major influence as it explained less than 1% o f  the 
variation for both flavor and juiciness. As in the tenderness equation, the 
four quality grade factors (marbling, maturity, color and firmness) explained 
. 5  and 1. 1% of variation in flavor and juiciness. The amount of variation 
explained by d-f (table 3) indicates that marbling plays a minor role in pala­
tability of beef as defined by flavor and juiciness. These results along 
with the tenderness evaluation indicate relatively little value for the 
quality grade predictors used today. Efforts to find better predictors of  
eating quality of beef appear worthy of  increased support in order that car­
cass predictions in the cooler will more nearly reflect consumer acceptance. 
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TABLE 2. MEANS AND RANGES FOR CARCAS S  DATA, CHEMICAL MEASURES AND TASTE 
PANEL DATA 
Variable 
Measured carcass data 
Carcass weight, 1b 
Rib eye area, in 
Fat thickness, in 
Kidney, pelvic, hear t  fat, % 
Yield grgdea 
Maturity 
Marblingc 
Color of lean of 
Firmness of lfan 
Quality grade 
Fat trim, % 
.b d ri eye 
o f  rib eyee 
Round fat weight, side, lb 
Fat weight, side, lb 
Chemical analysis 
Moisture, % 
Protein, % 
Fat, % 
S laughter age, days 
Carcass hang time in cooler, days 
S teak storage time in freezer, days 
Cooking loss, % 
Taste panel 
Tenderness sgoreg 
Flavor score . 
Juiciness scorel 
Warner Bratz ler shear, lb/in2 
Mean 
611 . 8  
12 . 1  
. 4  
2 . 5  
2 . 4  
2 3 . 4  
4 . 4  
4 . 8  
5 . 6  
17 . 9  
23 . 3  
10 . 7  
68. 0 
7 2 . 8  
21 . 1  
4 . 1  
430 . 2  
16 . 7  
254 . 7  
24 . 7  
3 . 3  
2 . 9  
3 . 9  
13 . 3 
Range 
4 3 6 -821 
8 -17 . 4  
. 05-1 . 0  
1-4 . 5  
. 1-5 . 2  
20-24 
1-11 
2-7 
4 -7 
13-22 
7 .  9-41 . 1  
3 . 3-20 . 8  
22 . 1-114 .o 
6 7 . 8- 7 6 . 5  
18 . 5-23 . 1  
. 6 -11 . 0  
350-5 5 7  
10-3 4 
25-461 
11 . 3-3 7 . 3  
1 . 3-6 . 3  
1 . 6-4.5 
1 . 8-6 . 3  
6 . 4-2 6 . 0  
:Yield grade scale: 1 to 10, where 1 = high yield and 10 = low yield . 
Maturity scale: 13 to 24, where 13 = o ld and 24 = young . 
�Marbling score: 1 to 11, where 1 = devoid and 11 very abundant . 
Color scale: 1 to 7, where 1 =very dark red and 7 =dry pink . �Firmness scale: 1 to 7, where 1 =extra soft and 7 =very firm . 
Quality grade scale: 13 to 24, where 14 = Standard, 17 = Good, 20  
Choice and 23 = Prime . 
gTenderness scale: 1 to 8 where 1 = extremely tender and 8 = extremely 
toufth • 
. F lavot scale: 1 to 8, where 1 = desirable and 8 = undesirable . 
lJuiciness scale: 1 to 8, where 1 = extremely juicy and 8 = extremely dry . 
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TABLE 3. CARCASS QUALITY, CARCASS YIELD AND CHEMICAL COMPOSITION DATA AS 
PREDICTORS OF PALATABILITY OF BEEFa 
Independent variables 
Carcass weight, ;b 
Rib eye area, in 
Fat thickness, in 
Kidney, pel�ic and heart fat, % 
Yield grade 
M • c aturityd Marbling 
f 1 f . b e Color o ean o ri eye f Firmness of lean of rib eye 
Quality gradeg 
Predicting tenderness 
a. Year, breed of dam, managment 
system and age of dam 
b. a. + all independent variables 
c. a. + marbling, maturity and color 
and firmness of lean 
Predicting flavor and juiciness 
d. Year, breed of dam and year by 
breed of dam interaction 
e. d. + all independent variables 
f. d. +marbling, maturity and color 
and firmness of lean 
Fat trim, % 
Round fat weight, side, lb 
Fat weight, side, lb 
Cooking loss, % 
Moisture content in rib eye, % 
Protein content in rib eye, % 
Fat content in rib eye, % 
Slaughter age, days 
Carcass hang time in cooler, days 
Steak storage time in freezer, days 
2 Accuracy (R ) of prediction for: 
Taste panel 
tenderness 
30 
38 
30 
Accuracy (R2) of 
Taste panel 
flavor 
44 
50 
44 
Warner-Bratzler 
shear tenderness 
33 
41 
34 
prediction for: 
Taste panel 
juiciness 
44 
52 
45 
aPalatability of beef was measured by taste panel tenderness, flavor 
and jgiciness and by Warner-Bratzler shear tenderness test. 
Yield grade scale: 1 to 10, where 1 = high yield and 10 = low yield. cMaturity scale: 13 to 24, where 13 = old and 24 = young. <lMarbling score: 1 to 11, where 1 = devoid and 11 = very abundant. e 
£Color sc?le: 1 to 7, where 1 = very dark red and 7 = very pink. 
Firmness scale: 1 to 7, where 1 = extremely soft and 7 very firm . gQuality grade scale: 13 to 24, where 14 = Standard, 17 = Good, 20 = 
Choice and 23 = Prime. 
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OF BRITISH AND EXOTIC CROSSBRED YEARLING HEIFERSl 
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Summary 
Seventy-two heifers were fed for 98, 112 and 126 days to determine the 
optimum feeding period for Charolais-cross and black baldy heifers. Average 
daily gains and feed conversions of the heifers were similar among treatments. 
Carcass weight, quality grade and yield grade increased with time on feed. 
Fat thickness, quality grade and yield grade increased faster for the black 
baldy heifers. Cost per pound of gain was similar for all treatments. 
The optimum weight at which to slaughter the black baldy yearling 
heifers appeared to be between 925 and 975 lb, both from a quality and 
economic viewpoint. The optimum weight for slaughtering the Charolais­
cross heifers was apparently about 1050 lb as gains had declined in kill 
group 3 .  
The limited research conducted in this study indicates that a producer 
feeding mixed lots of cattle needs to be aware of the weight at which 
different types of cattle reach optimum condition. The feeder has greater 
flexibility in marketing the larger framed, exotic-cross type cattle as 
compared to the relatively smaller framed English breeds. 
Introduction 
Producers very often question the additional length of time they should 
feed exotic-cross cattle as opposed to the feeding period required for the 
traditional British breeds of cattle. Also implied in this question is the 
additional amount of feed needed for the exotic-cross animal to attain an 
optimum weight and an acceptable grade. This trial was conducted in an 
attempt to help answer these basic questions. 
Procedure 
Thirty-six·large-framed, Charolais-cross heifers averaging 688 lb 
were allotted by weight to three pens. Thirty-six medium-framed, Angus x 
Hereford crossbred heifers averaging 582 lb were allotted by weight to the 
remaining three pens. One pen each of Charolais-cross and black baldy 
heifers were fed for 98, 112 and 126 days. On each of the three slaughter 
dates, the assigned cattle were shrunk over night, weighed the following day, 
trucked to a commercial packing house and sold on a grade and yield basis. 
Carcass data were collected in the plant. 
All of the heifers were fed the same ration consisting of 1 lb of a 
55-25% urea based supplement and the balance of the ration being 10 % ground 
hay and 90 % whole shelled corn. Heifers were started out on a high roughage 
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ration .and gradually brought up to a full feed of the above ration. Suffi­
cient ration was offered daily so that heifers were never without feed. 
Aniple quantities of fresh clean water and trace mineralized salt were avail­
able at all times. 
The economic comparison was made using the following values: feed = 
$3.20/cwt and carcass prices; choice grade 615 lb and up = $.96/lb , choice 
565-614 lb = $.94 lb , choice 515-564 lb = $.91 lb , good 615 lb and up 
$.94/lb and good 515-614 lb = $.92/lb. No values were assigned for 
purchasing and marketing costs , labor or yardage fees. 
Results 
The results of this study are summarized in table 1. Average daily 
gains were similar for the Charolais-cross and black baldy heifers in each 
slaughter group. Feed conversion ranged from 7.6 to 8.5 lb of feed per pound 
of gain. The feed conversions were very similar for the exotic-cross and 
black baldy groups killed on the same day. 
Differences in carcass weights (652.8 vs. 553.7) were greatest between 
the Charolais-cross and the black baldy heifers killed in the 112-day 
slaughter group, which may have been more a function of the differences in 
average daily gains of these groups as compared to slaughter groups 1 and 3. 
The dressing percent among the heifers killed in group 3 was greatest (61.7 
vs. 60.7). The Charolais-cross cattle in the other kill groups had heavier 
carcasses and somewhat higher dressing percents. The difference in average 
fat thickness was greater in the first kill group and came closer together 
as cattle were fed longer. 
Quality grade was also greater among heifers killed in the first 
group. As heifers were on feed longer , quality grades came closer. However , 
the spread in yield grade stayed rather constant at about .6 to .7 of a 
grade. The average yield grades of the Charolais-cross cattle did not exceed 
2.0 , indicating that these heifers could have been fed longer to attain a 
higher degree of finish without jeopardizing yield. However , the rate of 
gain had declined , indicating the cost per pound of gain was going up for the 
last 14 days in group 3. The black baldy in group 3 averaged 2.7 yield 
grade, indicating that their weight and age were somewhat optimum for attain­
ing a desirable grade and yield. The feeder should keep in mind that these 
black baldy heifers were long yearlings. Black baldies started on high 
concentrates at a younger age may not reach these weights without a number of 
yield grade 4's. 
As can be seen from table 1 ,  carcass value increased with weight and 
grade. Cost per pound of gain was similar for all groups. 
1Trial conducted at the James Valley Research Farm , Redfield , S.D. 
11 
TABLE 1 .  COMPARISON OF CHAROLAIS-CROSS AND BLACK BALDY HEIFERS 
FED 98, 112 AND 126 DAYS 
Slaughter group l 2 
Breed cross Exotic British Exotic British 
No. days on feed 98 98 112 112 
Avg initial wt, lb 69 4 . 8  585 . 6  688 . 6  578 . 5  
Avg final wt, lb 9 9 5 . 3  875 . 9  1053 . 0  902 . 6  
Avg daily gain, lb 3 . 1  2 . 9  3 . 25 2 . 9  
Avg daily ration, lb (as fed basis) 
Shelled corn 19 . 4  18. 4 19 . 6  18 . 5  
Ground hay 4 . 3  4 . 0  4 . 0  3 . 9  
Supplement LO 1 . 0  1 . 0  1 . 0  
I-' Total 24 . 7  23 . 4  24 . 6  23 . 4  
N 
Lb feed/ lb gain 7 . 9 8 . 1  7 . 6  8 . 1  
Carcass characteristics 
Avg carcass wt, lb 609 . 7  533 . 0  6 5 2 . 8  553 . 7  
Avg dressing percent, % 61 . 2  60 . 8  61 . 9  61 . 3  
Avg fat thickness1 in . 33 . 45 . 35 . 45 
Avg quality grade 10 . 2  11. 0 10 . 7 11 . 4  
Avg yield grade 1 . 8 2 . 4  2 . 0  2 . 6  
Economic comparison 
Avg carcass value, $ 560 . 92 485�03 6 20 .16 503 . 8  
Avg price per lb, $ . 92 �91 . 9 5  . 91 
Total feed cost, $ 77 . 45 73 . 38 8 8 . 16 83 . 86 
Feed cost per lb gain, cents . 25 . 26 . 24 . 26 
110 = high good, 11 = low choice, 12 = average choice. 
_ . .... ·-·--
. .  _ .. , --·-· ------· 
3 
Exotic British 
126 126 
6 81 . 8  581 . 3  
1059 . 6  954 . 2  
3 . 0 2 . 9 
20 . 4  18 . 8  
4 . 1 3 . 5  
1 . 0  1 . 0  
25.5 23 . 3  
8 . 5  8 . 0  
654.3 579 . 2  
61. 7 60 . 7  
. 43 . 46 
11.2 11 . 0  
2 . 0 2 . 7  
628 . 12 544 . 4 4  
. 96 . 94 
102 . 81 93 . 94 
. 27 • 26  . 
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Summary 
Seventy-two crossbred s teer calves were utilized in a 105-day feedlo t 
trial to evaluate two types o f  pro tein supplements fed with a low-energy , 
high-roughage ration. Animals were fed either 1 lb/head/day of a high 
"by-pass" protein sup plement or 1 . 5 lb/head/day of an all natural protein 
supplement . All animals received 2 lb of whole corn p er day and ad libitum 
corn silage. Result s  o f  the trial indicated no significant differences 
for average daily gain or feed ef ficiency . However , an economic benefit 
was realiz ed with $ . 05 reduction in the cos t  p er pound of gain utilizing the 
urea-containing "by-pass" protein supplement . 
Int roduc tion 
In recent years much of nutrition research has b een conducted in the 
area of "by-pass" proteins . Scientists at the University of Nebraska and Iowa 
State Univer sity have developed a means o f  measuring the degree o f  "by-pas s" 
in natural ingredients .  The naturally occurring proteins which do no t undergo 
degradation in the rumen pass into the lower diges tive sys tem , thus the term 
"by-pass . "  The protein is then more efficiently utilized by the ruminant 
animal as compared to proteins being degraded by the microorganisms. To 
aid in "by-pass" a form of nitro gen such as urea generally accompanies the 
"by-pas s" proteins which is readily converted into annnonia for the rumen 
microorganisms . This form of nitrogen serves to insure adequate health o f  
microbes . The physical eff ect of heat i s  mos t connnonly used t o  insure some 
protein "by-pass . "  Thus , due to manufacturing techniques , some p roduc ts such 
as blood meal , meat and bone meal , corn glut en meal , dehydrated alfalfa meal 
and dried dis tillers grains have pro t ein "by-pass" capabilities . 
This study was undertaken to  compar e a urea-based protein supplement 
containing meat and bone meal and dehydrated alfalfa as the primary "by-pass" 
protein source to a protein supplement containing soyb ean meal and sunflower 
meal as the prot:ein sources . 
�Trial conducted at  the James Valley Research Farm , Redfield , S . D .  
Appreciation is exp ressed to Farmland Indus tries for providing and 
manuf�c turing the protein supplements . 
Dr . M . S .  As eltine is a Nutritionis t with Farmland Indus tries , Kansas 
City , Missouri. 
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Procedures 
Seventy-two steers with an average initial weight of 577 lb were allotted 
on the basis of previous treatment (Ralgro implant study) and body weight into 
s ix pens with 12 animals per pen and three pens per treatment. Upon arrival 
at the feedlo t ,  all animals were vaccinated, wormed and implanted with Ralgro. 
All animals were fed silage free choice , 2 lb of corn per head per day and 
either 1.5 lb per head per day of a 3 5 %  all natural protein supplement con­
taining 200 mg of rumensin or 1 lb per head per day of a 55%  high "by-pass" 
protein supplement which contained 25% pro tein equivalent from urea and 300 
mg of rumensin per pound. This will be referred to as "by-pass 5 5-25.rt 
Table 1 contains the nutrient composition of each concentrate. Animals were 
taken off feed and water the evening prior to initial and final weights. 
Animals were weighed every 28 days. Average daily gains' cos t/lb of gain 
and feed efficiency were subj ected to an analysis of variance. 
Item 
Crude 
NPN,  
Fiber 
Ca 
p 
TABLE 1. SUPPLEMENT NUTRIENT LEVELS 
By-pass 
55-25 
protein, % 55.00 
% 25.00 
1 1.27 
3.0 
1.41 
Results 
All natural 
3 5  
35.00 
0 
9.30 
2.50 
.75 
Table 2 shows the performance of steers fed either 1.5 lb/head/day of 
the 3 5 %  natural protein supplement or 1 lb of the 5 5-25 "by-pass" protein 
supp lement. The s teers consuming the "by-pass" supplement gained somewhat 
better than the steers consuming the 3 5 %  all natural supplement (2.2 2  vs. 
2.14 lb/head/day) . This difference was not significant (P = 2 7 ) .  Total 
consumption of feed by both groups was s imilar. Feed convers ion favored the 
55-25 rtby-pass" protein supplement (6.94 vs. 7.39 lb feed/lb gain) , but the 
differences were no t significant (P>.0 5 ) .  The cost of putting on a lb of 
gain was $.05 less for animals consuming the urea-containing "by-pass" 
protein. This difference was highly significant (P = .01 ) .  
The percent rumen degradable protein (RDP ) and percent rumen undegrad­
able protein (RUDP) are shown for the two diets in table 2. On a diet basis 
similar amounts of RUDP and RDP were fed. Based on these values , s imilar 
per�ormance of the two groups would have been expected and indeed was re­
ceived. Cost per lb of gain was less for the "by-pass" protein supplement 
fed group due to the lower cos t  of a urea-containing concentrate and the 
apparent but nonsignificant improvement in feed convers ion by the "by-pas s" 
fed group. This economic advantage of replacing part of the natural pro tein 
with urea in ruminant rations has been well documented. Thus , the feeder can 
obtain similar gains with low-energy , high-roughage growing rat ions , with a 
considerable cost savings on feed , utilizing a urea-containing "by-pass" 
protein supplement. 
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TABLE 2. THE PERFORMANCE OF S TEERS FED EITHER "BY-PASS" 
5 5-25 OR 35% ALL NATURAL PROTEIN SUPPLEMENT 
No. of days on 
No. of animals 
Initial wt, lb 
Final wt, lb 
Average daily 
Average daily 
Corn 
Concentrate 
Silage 
Total 
RDP, % 
RUDP, % 
trial 
gain, lb 
· lba ration, 
Feed/gain, lba 
Cost, lb of gain, $a 
By-pass 
5 5 -2 5  
1 0 5  
36 
5 7 7  
8 1 0  
2.22 
1.8 
.9 
1 2.73 
1 5.43 
7.12 
2.03 
6. 94 
0.33c 
b 
aDry matter basis. ,cSignificantly different (P < .01 ) .  
15  
All natural 
35 
105  
36 
5 7 7  
802 
2.14 
1.8 
1 .35 
1 2 .69 
1 5 .84 
6.85 
2.17 
7 .39b 0.33 
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Summary 
Ectrin ear tags on range beef animals resulted in excellent horn fly 
reductions when used in various ways . One tag per cow ,  two tags per cow ,  
two tags in 1/3 of the cows and one tag in every other cow resulted in horn 
fly reductions of 85-99% for at least four months .  
Introduc tion 
Ec trin ear t�gs are insec ticide-impregnated with the active ingredient 
fenvalerate (8%) . They are approved for use on lactating dairy cat tle , 
b eef cattle and calves . Each time an animal turns or tosses its head , a 
layer of Ectrin is rubbed or falls off onto the animal . As one insecticide 
layter is rubbed of f ,  another forms . This action continues for the lif e of 
the tag . Advantages to this type of horn fly control are tagging is quick 
and easy using the All-Flex specially designed pliers , dampnes s or rain has 
little effec t  on efficacy , and the fly control reservoir is carried and used 
by each treated animal . 
A random sample of 10 animals from each herd was counted using binocu­
lars and looking out of a pickup window . Results are p resented as an 
average numb er of horn flies/side of these 10 animals .  An equal number of 
untreated or control animals was counted from a herd near the treated herd at 
nearly the same time . Problems of los t tags or infected ears due to the tags 
were minimal . 
Results 
The Ectrin tags were applied in various combinations to s tudy their 
effectiveness .  Tables 1 and 2 show the horn fly reduc tion results of one 
tag per animal . The results ranged from 90-9 9 %  control of horn flies for 
the 91-139 days of thes e s tudies . 
As shown in table 3 ,  excellent reduc tions occurred for 113 days using two 
tags per animal , one in each ear .  Tab le 4 reports results of two tags in 1/3 
of the cow herd . This saves 33% of the cos t of tagging each animal with one 
tag . Eighty-five to 9 9% horn fly control resulted in the 124-day s tudy 
period . However , at the las t  count , tagged cows had about 4 5  fewer flies 
than the untagged . 
;Professor , Animal Science , S . D . S .U .  
3
superintendent , Cottonwood Range Field Station . 
Diamond Shamrock Corporation , Cleveland , Ohio . 
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TABLE 1. EFFECT OF ECTRIN � TAGS ON HORN FLY COUNTS ON COTTONWOOD­
FORT MEADE COWS (1981)--0NE TAG PER COW 
Count Days post-
Date treatment 
4-29 0 
6-15 47 
9-15 139 
Horn flies/side 
Treated Untreated 
25 
2502 <l 
<l 203 
Cottonwood Station and moved to 
1
cows treated at the 
June �6, 107 head. 
3untreated herd 3 miles north of Cottonwood Station. Weather cool. 
Control 
(%) 
99 
99 
Fort Meade 
TABLE 2. EFFECT OF ECTRIN EAR TArS ON HORN FLY COUNTS ON YEARLING 
STEERS AT COTTONWOOD STATION (1981)--0NE TAG PER ANIMAL 
Count 
Date 
6-3 
6-23 
8-3 
9-2 
Count 
Date 
5-13 
6-24 
8-3 
9-3 
Days post- Horn flies/side Control 
treatment Treated Untreated (%) 
0 100 
2;�2 20 3 99 
61 3 2553 99 
91 <10 110
3 
over 90 
1 
275 head. 
3Three miles north of Cottonwood Station. Two miles south and 2 miles east of Cottonwood Station. 
TABLE 3. EFFECT OF E1TRIN EAR TAGS ON HORN FLY COUNTS ON 
RANGE COWS (1981)--TWO TAGS PER COW 
Days post- Horn flies/side Control 
treatment Treated Untreated (%) 
0 100 
2;�2 42 .8 99 
82 2.8 2553 99 
113 3.7 1103 97 
�Bill Buls Ranch, 90 Angus and Angus Cross cows. 
3cows 3 miles north of Cottonwood Station. 
Cows 2 miles south and 2 miles east of Cottonwood Station. 
17 
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TABLE 4. EFFECT Of ECTRIN EAR TAGS ON HORN FLY COUNTS ON 
RANGE COWS (1981)--TWO TAGS IN 1/3 OF COWS 
Count 
date 
Days post-
treatment 
Horn flies/side 
Treated Untreated 
5-2 
6-23 
8-3 
9-3 
0 
52 
93 
124 
75 
1503 6.1 
3.54 255
2 
18.5 1102 
Control 
(%) 
98 
99 
85 
1 Garland Kampfe Ranch (1 mile south of Cottonwood Station), 90 
cross�red cows. 
3cows 2 miles south and 2 
4Three miles north of Cottonwood Station. 
<5 horn flies on treated and 50 on untreated. 
Table 5 shows results of fly counts on a herd where every other cow was 
tagged. Ninety-one to 99% horn fly reductions were observed over a 117-day 
period. However, at the last count the tagged cows in the herd showed a 
reduction of 97% compared to 85% for the untagged cows. 
TABLE 5. EFFECT OF ECTRIN EAR TAGS ON HORN FLY COUNTS ON RANGE cows1 
(1981)--0NE TAG IN EVERY OTHER COW 
Count 
date 
5-9 
6-23 
8-3 
9-3 
Days post­
treatment 
0 
45 
86 
117 
Horn flies/side 
Treated Untreated 
Control 
(%) 
99 
99 
91 
1Greg and Tim Weber Ranch (6 miles west and 2 miles north of Philip, 
S. D. ) 2 115 Angus cows . 
3No difference between treated and untreated within the herd. 
4Three miles north of Cottonwood Station. 
5Two miles south and 2 miles east of Cottonwood Station. Tagged cows averaged 3 (97%) and nontagged 17 (85%). 
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Table 6 shows results of only treating the calves of a 250-cow herd. 
Fly counts were made on the cows. Reductions of horn fly numbers over a 
101-day sunnner fly period were observed to be 69-91%. This method cannot be 
recommended for efficacy against horn flies. 
TABLE 6. EFFECT OF ECTRIN EAR TAGS ON HORN FLY COUNTS ON RANGE BEEF CATTLE1 
(1981)--CALVES ONLY TREATED, COUNTS ON COWS 
Count Days post-
date treatment 
5-25 0 
6-24 30 
8-3 70 
9-3 101 
east and 
Horn 
Treated 
250 
1.4 
34.5 
8 north 
flies/side 
Untreated 
1;�2 
1103 
of Philip, S .D.), 1Bill Buls Ranch (6 miles 
treatzd, one ear tag each. 
3untreated cows 6 miles east and 4 north of Philip, S.D. Untreated cows 3 miles south and 1 east of Cottonwood, S.D. 
Control 
(%) 
91 
69 
calves 
PREWEANING AND POSTWEANING PERFORMANCE OF 
CROSSBRED CALVESl--0, 1 OR 2 RALGR02 IMPLANTS 
D .  L. Whittingt on , G. Kuhl3 And A. Dittman 
DEPT, OF ANIMAL SCIENCE REPORT 
CATTLE 82-6 
Summary 
The preweaning performance of 221 steer and heifer calves given dif­
fering numbers of Ralgro implants was evaluated. The steer and heifer calves 
given one implant had an additional 23 and 33 lb weaning weight compared to 
those receiving no implant. No additional response was shown by steer calves 
receiving a second implant 100 days after the first was given. Average daily 
gains during the 105-day growing period were not significantly faster than 
those receiving two implants during the 103-day finishing phase. 
This work supports other studies indicating that implanting calves at 
weaning time is an economical management practice. The work further indicates 
to feeders that calfhood implants have little or no effect on subsequent per­
formance in the feedlot. 
Introduction 
Although a great deal of work has been done with Ralgro implants identi­
fying their benefit for varying ages of cattle, there has been no work in 
South Dakota to demonstrate these benefits throughout the lifetime of a calf. 
Therefore, this series of trials was done to evaluate the performance of beef 
calves receiving varying number of Ralgro implants during calfhood and to 
follow the performance of steer calves through to slaughter to identify the 
possible effects of previous implant treatments. 
Procedures 
On May 15, 1980, 111 steers and 110 heifer calves belonging to Dennis 
Ruzicka, Highmore, South Dakota, were randomly allotted to evaluate the effect 
of Ralgro implants on calf performance. The calves were out of large cross­
bred cows and Gelbvieh bulls. Twenty-three steer and 22 heifer calves 
received no implant throughout the study. Forty-three steers and 86 heifers 
received an implant in the base of the ear on May 15 when calves were being 
branded, dehorned and castrated before going on summer pasture. Forty-five 
steer calves were implanted at branding and received a second implant on 
August 21, 1980, 98 days after receiving the initial implant. 
1Trial conducted at Dennis Ruzicka Ranch, Highmore, South Dakota and 
James2Valley Experiment Farm, Redfield, South Dakota. 
Gratitude is expressed to Dr. John Bonner of International Minerals and 
Chemi3al Corporation for furnishing the Ralgro implants. 
Gerry Kuhl is currently Beef Cattle Extension Specialist, Kansas State 
University, Manhattan, Kansas. 
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Initial weights were taken on May 15. An intermittent weight was taken 
oµ August 21 and final weight was taken at weaning on October 10. All weights 
were full body weights. The entire study period was 167 days. 
The calves were born between March 26 and May 9. On May 15 they were 
turned on to native range with their dams. The calves were given access to 
a connnercial pelleted creep feed. All calves were handled similarly and 
maintained on similar range throughout the study. 
At weaning the steer calves were purchased to be fed out at the Redfield 
Experiment Station. Seventy-two of the steers were allotted by shrunk weight 
taken November 25 and previous treatment (0, 1 or 2 implants) into six pens 
to evaluate a connnercial high ''by-pass" protein supplement. The 105-day 
growing period ended on March 11 and a shrunk weight was taken to end the 
growing phase and start the 103-day finishing phase. The steers were shrunk 
and weighed off test to go to slaughter on June 6. Carcass data were col­
lected at the slaughter plant. 
The growing ration consisted of corn silage plus 2 lb of shelled corn 
plus 1 lb or 1� lb of protein supplement depending on the treatment. The 
same finishing ration was fed to all steers which was 80% shelled corn plus 
20% ground oat hay plus 1. 5 lb of a 55% "by-pass" protein which contained 25% 
protein equivalent from urea and 300 mg of rumensin per pound. 
All steers were implanted irregardless of previous treatment on November 
25, 1980, and April 8, 1981. Therefore the steers in the growing and finishing 
phase had received 2, 3 or 4 Ralgro implants throughout their lifetime. 
Results 
Table 1 shows the performance of 0, 1 and 2 Ralgro implants on steer 
calves and 0 and 1 Ralgro implants on heifer calves in the preweaning phase 
of the study. Steers given one implant gained significantly.faster (.15 
lb/day) than the unimplanted control steers. Steers given two implants 
gained significantly faster (. 13 lb/day) than controls but did not differ in 
gain from the steers receiving one implant. The heifers given one implant 
gained significantly faster (. 2 lb/day) than those receiving no implants. 
Item 
No. 
Wt. 5/15, 
Wt. 10/29, 
Gain, lb 
Advantage 
TABLE 1. PREWEANING PERFORMANCE OF CROSSBRED STEER AND 
HEIFER CALVES RECEIVING O, 1 OR 2 RALGRO IMPLANTS 
No im:elants One imElarit Two 
Steers Heifers Steers Heifers 
23 22 43 86 
lb 153.8 141. 7 14 7. 6 153.4 
lb 529.3 497.9 548.2 542.9 
375.5 356.2 400.6 389.5 
Average daily gain, lb 2.25a 2.13a 
25 .1 b 2.40a 
33.3 b 2.33a 
implants 
Steers 
45 
146.9 
543.9 
397.0 
21.5 b 2.38a 
a b ' Column values with different superscripts are significantly different 
(P<.05). 
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Although the differences in average daily gain seem small , the additive 
effect across the 167-day study is economically important. Those steers and 
heifers: receiving one implant gained an additional 25 and 3 3  lb total , re­
spectively. On a $ 7 5  feeder calf market , this is worth an additional $ 1 8  to 
$25. This work agrees with many research f indings indicating a 20 to 30 lb 
response from one Ralgro implant. 
Other workers have found that two Ralgro implants given 100 days apart 
will be worth from 15 to 25 lb per implant. However , this s tudy would not 
support this as there was no additional respons e  to the second Raldgro 
implant . 
Table 2 presents a comparison o f  the feedlot performance o f  s teer calves 
given 0 ,  1 and 2 implants during the preweaning phase. Average daily gains 
dur ing the 105 -day growing period did no t differ s ignificantly , although the 
s teers which had received either one or two implants during calfhood gained 
slightly faster (2.19 vs. 2.10 ) than steers receiving no implant. In the 
103-day finishing phase, steer calves receiving no Ralgro implant as a calf 
gained s ignificantly better than those receiving two implants (3.02 vs 2.7 3 )  
and gained better than those receiving one implant (3.02 vs. 2.76 ) .  However , 
this difference was not signif icant. 
TABLE 2. POSTWEANING PERFORMANCE OF CRO S SBRED S TEER CALVES RECEIVING 
O ,  1 OR 2 IMPLANTS PREWEANING 
Item 
No. steers 
Beg . wt 1 1 /25 , lb 
End growing period , 3/1 1 ,  lb 
ADG , growing . period (105 days ) 
Finished wt , 6 / 22 , lb 
ADG , f inishing period (103 days)  
ADG , accumulative (208 days ) 
Carcass data 
Carcass wt, lb 
Fat thickness ,  in 
Loin eye area 1 (sq in) 
Quality grade 
Yield grade 
c 
Calfhood implant treatment 
0 1 
20 
577. 7 
798. 7 
2.10 
11 10 .4 
3.02a 
2.56 
668.7 
.37 
1 3. 26 
5.95 
2.25 
2 4  
575.6 
804.l 
2.18 
1088. 3 
2.76a 
2.47 
659.7 
.36 
12.94 
6.00 
2.39 
2 
28 
581.5 
8 1 3.3 
2.2 1 
1094.4 b 2.73 
2.47 
664.3 
.38 
13.06 
5.61 
2.25 
�5 = low choice, 6 = high good . a ,  Column values with different superscripts are s ignificantly different 
(P<.0 5 ) .  
The apparent compensatory gain observed b y  the steers not receiving 
Ralgro implants as a calf has not been found by o ther research workers. 
Generally speaking , the accumulative work has shown an additional response 
to Ralgro with every implant. 
There were no apparent or significant effects on the carcasses. The 
s teers could have been fed ano ther 30 days to a higher quality grade 
without affecting yield grade. 
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THE USE OF ALFALFA PRODUCTS AS THE FIBER 
PORTION OF BEEF FINISHING DIETS 
R. A. Drake , L .  D .  Kams tr a , 
R .  M. Luther And L .  B .  Embry 
DEPT , OF ANIMAL SCIENCE REPORT 
CATTLE 82-7 
Summary 
Alfalfa haylage , dehydrated alfalfa and alfalfa press cake (a by-product 
of the leaf protein concentrate Pro-Xan) were each fed as the fiber portion 
of corn-based diets. A factorial feedlot experiment was conducted with beef 
cattle for 1 1 1  days to determine feed intake , feed efficiency and average 
daily gain. 
No significant differences were noted between alfalfa products as 
supplements to corn diets in feed intake , daily gain or feed efficiency. It 
would appear that feed consumption was increased approximately 8% by the ad­
dition of any of the alfalfa products. Steers fed the corn-no roughage diet 
did have a significantly lower average daily gain than animals supplemented 
with either dehydrated alfalfa or alfalfa haylage. Animals did very well on 
all diets fed . However , some of the responses may have been compensatory 
growth from previous high roughage feeding where gains were very low. 
It would appear that any of the alfalfa products used in this experiment 
could serve equally as well as supplements to high corn diets. 
Introduction 
This experiment was a continuation of research with alfalfa products 
as supplements and various types of high roughage and high grain rations . 
Products compared were alfalfa haylage, conventional dehydrated alfalfa meal 
and an alfalfa pressed-cake by-product. 
Alfalfa press cake is a by-product of the commercial product Pro-Xan, 
a leaf protein concentrate extracted from high quality , green-chopped alfalfa. 
The press cake, even with the soluble proteins removed , contains approxi­
mately 1 7 %  crude protein. Since it is a new product, · its potential as a feed 
has yet to be established. It seemed appropriate to compare it to other 
alfalfa products now in common usage. 
Procedure 
Sixty-four Hereford x Angus and 32 Hereford x Simmental cros sbred cattle , 
averaging 326 kg (7 1 7  lb) shrunk wt , were allotted according to size and breed 
into four treatments with four replications per treatment and six steers per 
replicat.ion. Blocks of four pens were established so that one replication of each treatment was randomly assigned within each block. Seventy-two of 
the animals used previously in a corn-residue wintering trial were carried 
over into the finishing phase discussed herein. 
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Tj:l.e four treatment diets were 100% corn (control) , 92% corn-8% alfalfa 
haylage, 92% corn-8% dehydrated alfalfa and 92% corn-8% alfalfa press cake 
with sq lubles. The analysis of the feed components is shown in table 1. All 
animals received trace mineral salt on a free access basis. Filled and 
shrunk weights were taken at the beginning and end of the 111-day trial. 
Also , all animals were implanted with Ralgro , poured with Warbex , inj ected 
with Bovibac and inj ected with three million I.U. of  vitamin A. 
TABLE 1. PROXIMATE ANALYSIS OF FEEDS USED IN RATION FORMULATION FOR THE 
FEEDLOT TRIAL ON A DRY BASIS 
Alfalfa 
Dehydrated Alfalfa press 
Item alfalfa haylage cake Corn 
NRC Feed Reference No. 1-00-023 1-00 -063 4-02-931 
Dry matter 94.0 59.0 94.0 70.0 
Crude protein 18.9 17 . 1  17.2 11.6 
Crude fiber 26.6 35 . 7  24.3 2.0 
Ether extract 2.9 2.4 2.8 4.5 
Ash 10.9 9.6 12.3 1 .  7 
Nitrogen free-extract 40.7 35 . 1  43.4 80.2 
Results 
Feedlot Performance 
Results of the feedlot experiment are shown in table 2. Feed consump­
tion was increased over the corn control for all alfalfa products. The 
increase (dry basis) in each case was approximately equal to the amount o f  
the alfal fa product in the diet. Apparently ,  the level of  alfalfa dry matter , 
fed at 8% in each diet , did not reduce corn consumption in comparison to the 
no-roughage diet . 
Rates of  gain were quite high and likely were influenced to a consider­
able degree by low rates of  gain during the previous experiment in which 
alfalfa products were used to supplement corn stover diets. The average 
daily gain was improved over the no-roughage control by addition of each 
alfalfa product. While there were no significant dif ferences between alfalfa 
products, gains were somewhat higher for alfalfa haylage and dehydrated 
alfalfa than for the press cake. 
The greater feed consumption with the alfalfa products that accompanied 
the greater rate of  gain resulted in only small dif ferences in feed effi­
ciency for the alfalfa products in comparison to the no-roughage control. 
This could indicate that alfalfa products had essentially the same values 
as an equal weight o f  corn grain without roughage on the basis o f  feed 
efficiency in this experiment. Dif ferences between alfalfa haylage and 
dehydrated alfalfa on the basis of feed consumption ,  rate o f  gain and feed 
ef ficiency were quite small ,  but both appeared to have slight advantages 
over the press cake as supplements to the no -roughage diet . It would 
appear, however, that press cake or any o f  the other alfalfa products can 
be used interchangeably to supplement high corn diets. Choice would depend 
on availability and costs at any particular time. 
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TABLE 2 .  FEEDLOT PERFORMANCE OF STEERS F ED  CORN-ALFALFA DIETS 
(AUGUST I-NOVEMBER 20 , 1980--111 DAYS) 
Item 
Number of animals 
Initial filled weight , kg 
Final filled · weight , kg 
Initial shrunk weight , kg 
Final shrunk weight , kg 
Avg feed intak� (DM basis) , kg 
Avg daily gain (shrunk) , kg 
Feed/kg gain (shrunk) , kg 
92% corn -
92% corn - 8% alfalfa 
8% haylage press cake 
24 
303 
522 
298 
510 
10 . 01 
1 . 9la 
5 .  25 . 
24 
303 
513 
300 
502 
10 . 02 b l . 83a 
5 . 49 
92% corn -
8% dehydrated 
alfalfa 
24 
301 
523 
295 
513 
10 .14 
1 . 96a 
5 .18 
100% corn 
24 
303 
504 
298 
493 
9 . 29b 1 .  76 
5 . 30 
a , bMeans in the same row with different superscripts differ significantly (P< . 05) . 
-··· · · ·--··-· 
. --
Sx 
± . 000 
± . 225 
± . 000 
w 
EF F ECT OF S I LAG E ADD I T I VE S  O N  THE QUAL I TY AND 
U T I L I ZA T I O N  O F  C O R N  S I LAGE BY LAMBS 
R. M. Luther , R .  A .  Drake And L .  D .  Kamstra 
D E P T . OF AN I MA L  S C I ENC E R E PORT 
CATTLE 82-8 
Summary 
Forty percent dry matter corn forage was ensiled in p lastic-lined s teel 
barrel silo s . Four silage additive treatments were applied to the forage . 
They were : ( 1 )  untreated , ( 2 )  Lactobacillus acidophilus fermentation product 
at 1 lb per ton of forage , ( 3 )  an ammonia-molasses suspension applied at 
6 . 43% of forage dry matter , and (4)  an organic acid mixture of 80% propionic 
and 20% acetic applied at 20 lb per ton of forage . Chemical profile analyses 
were performed on samples of untreated and treated forage collected at en­
siling and on samples of silage during feedout .  A digestion-nitrogen balance 
trial was conducted with lambs averaging 62 pounds . 
Chemical analysis o f  the experimental silages removed from the s ilos 
for feeding indicated that methods of preparation and s torage used in the 
s tudy produced good quality silage.  Values for pH ranged from 4.0 to 4 . 5  
with no dif ferences between additive treatments . · Lactic and volatile fatty 
acid concentrations were similar for untreated and microbial inoculated 
s ilage. Lactic acid was higher in ammonia treated silage but was sharply 
reduced in organic acid treated silage. Annnoniacal nitrogen levels were 
higher with the silage treated with an ammonia-molasses suspension and 
organic acids than with the untreated silage.  
Digestib ility of dry matter , crude pro tein and organic matter was 
reduced by the addition o f  each of the silage additives . Addition of an 
ammonia-mineral suspension significantly (P<.0 1 )  lowered digestib ility o f  
nutrients and nitrogen retention a s  compared t o  untreated corn s ilage . 
Introduction 
Attempts have been made to improve s ilage formation with commercial 
products or with the addition of nutrients to the forage . Such materials 
have been reported to improve the quality of silage , reduce dry matter losses 
and improve utilization o f  nutrients .  Benefits to be obtained by use o f  a 
microbial inoculant , addition of nitrogenous compounds or treating with a 
fermentation inhib itor such as organic acids have not b een well es tablished . 
The obj ectives of this research were to determine the effect o f  treating 
corn forage with a viable microbial inoculant ; a source o f  ammoniacal nitro­
gen and a mixture o f  propionic and acetic acid . Response to these additives 
was compared with untreated forage in terms of chemical fermentation charac­
teris tics , digestib ility o f  s ilage nutrients and nitrogen utilization by lambs . 
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Procedures 
Forty percent dry matter corn f orage was harvested with a conventi�nal 
field chopper. The chopped forage was weighed into a feed mixing wagon 
equipped with a scale. The additives were weighed or measured , added to the 
forage and allowed to mix for 10  minutes. 2The microbial inoculant 
(Lacto­
bacillus acidophilus fermentation product) was added at3a rate of 1 lb per
 
ton of forage. The ammonia-molasses suspension (Prosil) contained .85% 
nitrogen and was applied at the rate of 6.43 % of forage dry matter. The 
organic acid mixture contained 80 % propionic and 20 % acetic acid and was 
applied at the rate of 20 lb per ton of forage. 
Untreated and treated forages were transferred from the mixing wagon to 
plastic bags placed inside the experimental silos. The silos consisted of 
steel barrels (about 34 inches high and 22 inches wide) equipped with lids. 
The lids had a rubber gasket and were secured in place with a ring-lock 
fastener. The forage was packed into each silo to a level that would j ust 
allow the lid to fit in place. The mixing wagon was washed thoroughly with 
water under pressure between each additive treatment. 
Samples of about 2 lb were collected at ensiling , during feedout of 
silage , and of waste silage separated from good silage as the silos were 
emptied. The samples were innnediately frozen for chemical analyses. A 
portion of each sample was finely ground and used in determining a chemical 
profile. The profile included the determination of dry matter by oven 
drying and by toluene distillation (corrected for acids). Other determin­
ations included pH , titratable acidity , total and ammoniacal nitrogen , 
lactic acid , organic acids (acetic,  propionic ,  butyric) and ash. 
The utilization of nutrients from the silages was determined in a 
digestion-nitrogen balance trial with lambs. Twenty-four lambs averaging 
about 62 lb were allotted to the four silage diets with six lambs per diet. 
The lambs were kept in individual pens and fed the experimental diets f or a 
2-week period. After adj ustment to the diets , the lambs were placed in 
metabolism crates and a 5-day total collection trial was conducted. Digestion 
coef ficients and values for nitrogen utilization were calculated using dry 
�tter values determined by toluene distillation procedures . 
. 
.
. ,e lambs were fed a full feed of silage with a protein supplement once 
daily. ��omposition of the supplements is shown in table 1 .  The supplement 
was f7d �1 4 0  g per head daily to lambs fed the untreated , Silo-Bae and 
Organic Aci'-treated silage. Fifty g of supplement were fed dai ly to lambs 
fed the Pr�-��eated silage. 
The silos we�opened for feeding in April after being ensiled for ap­
proximately six mon�. Dry matter recovery of spoiled silage was determined. 
1 1 · M f � 2B . air anu . acturing.- ompany , Blair , NE. Sila-Bac Silage Inocu t Microbial Products Division , Pioneer Hi-Bred 
Inter�ation�l. 
. 
. . . ' 
Pro- Sil ,  Pro- Sil Division Terra Chemicals lnL �rnationa1 , Inc. 
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TABLE 1 .  COMPO S ITION OF SUPPLEMENTS 
Ingredient 
Ground corn , % 
Soybean o il meal (50% P. ) , % 
Ground .limestone , % 
Dicalc ium phosphate, % 
Vitamin A premix , g 
Untreated 
Sila-Baca 
0 . " d  c rganic aci s 
3 2 . 52 
65 . 04 
2 . 44 
8 
90 . 25 
5 . 8 7 
3 . 88 
2 
aLactobac illus acidophilus fermentation produc t applied at rate of 1 lb 
per tgn of forag e .  
Applied at rate o f  6 . 43 %  o f  forage dry matter. 
�Applied at rate o f  20 lb per ton o f  forage. 
3 0 , 000 International Units of vitamin A/ gram . 
Results 
The chemical pro f iles of the experimental forages following appl ication 
of the additive (at ensiling ) are presented in table 2 .  Dry mat ter content 
TABLE 2 .  CHEM ICAL PROFILES O F  CORN S ILAGE AT STORAGE A S  AFFECTED 
BY SILAGE ADDITIVES 
Silage additive trea tment 
Item Untreated S ila-Bac 
Dry d 40 . 52 4 1 . 20 matter 
Dry matter e 40 . 7 5 40 . 58 
pH 5 . 79 5 . 90 
Titratable acidity
£ 
1 .  5 2  1 . 33 
Anunonia nitrogeng 1 .  55 1 . 50 
Percent dry matter 
Ash 4 . 59 5 . 45 
Crude protein 7 . 43 7 . 25 
Lact ic acid 0 . 05 0 . 03 
Volatile fatty acids 
Acetic o .oo 0 . 00 
Prop ionic 1 . 10 0 . 44 
Butyric 0 . 00 0 . 18 
Total 1 . 1 0 0 . 62 
a , b . ��ee foo tno tes , table 1 .  
Oven dried at 70°c for 24 hours , e . 
f Toluene distillation r.r.i.ch acid correctio� • Mil lili ters . IN KOH to raise pH to 7 .  g
Percent o f  to tal nitrogen . 
28 
a Pro-Sil b 
39 . 6 2 
40 . 4 2  
8 . 6 2 
0 . 00 
5 . 1 2 
5 . 5 2 
1 5 . 06 
0 . 14 
0 . 00 
o . 1r 
0 JO 
.J . 10 
Organic 
acidsc 
39 . 8 3 
40 . 45 
4 . 6 7 
8 . 10 
1 .  5 7  
.-. 04 
7 . 86 
0 . 06 
0 . 00 
1 . 89 
0 . 00 
1 . 89 
- 4 -
as measured by toluene distillation was similar across treatments averaging 
40 . 6% .  Ensilage treated with an ammonia-molasses suspension ( Pro-Sil) resulted 
iri a more alkaline pH ( 8 . 6 2 )  and higher ammoniacal nitrogen concentrations 
at storage than the other silage additive treatments. Application of organic 
acids, as expected , increased the titratable acidity as compared to the other 
additive treatments . Addition of Pro-Sil increased the crude protein content 
from 7 to 1 5 % .  
Some fermentation of forage was observed at ensiling with each silage 
treatment. Small quantities of lactic and volatile fatty acids were formed 
at this early stage. It is not uncommon to observe some chemical changes 
between harvesting and storage in forage of this maturity and moisture 
content. 
Results of chemical analyses of silage samples taken during feedout of 
the silages are presented in table 3 .  The procedures used in this study for 
TABLE 3 .  CHEMICAL PROFILES OF CORN SILAGE FOR FEEDING A S  AFFECTED BY 
SILAGE ADDITIVES 
Item Untreated 
d 42 . 82  Dry matter e 44 . 35 Dry matter 
pH 4 . 03 
Titratable acidity! 1 1 . 90 
Ammonia nitrogeng ' 3 . 55 
Percent of dry matter 
Ash 4 . 64 
Crude prote�n 8 . 60 
Lactic acid 3 . 7 1 
Volatile fatty acids 
Acetic 1 .  7 2  
p h "  . h 0 . 59 rop ionic 
Butyric 0 . 00 
Total 2 . 3 1  
a b  c 
d e
' 
f
' See footnotes , table 1 .  
' ' , gSee footnotes , table 2 .  
Silage additive treatment 
Sila-Bac a Pro-Silb 
4 1 . 02 39 . 59 
43 . 93 42 . 2 1 
4 . 0 6 4 . 49 
1 0 . 11 9 . 60 
3 . 80 28 . 84 
5 . 23 5 . 66 
8 . 03 1 2 . 1 5 
3 . 3 7 4 . 50 
1 . 39 1 . 4 5  
0 . 49 0 . 53 
Ti 0 . 00 
1 . 88 1 . 98 
�Dif ference between treatments significant (P< . 01 ) . iT = trace . 
Organic 
acidsc 
40 . 67 
43 . 33 
4 . 44 
9 . 06 
6 . 63 
5 . 37 
8 . 4 6  
0 . 3 8  
0 . 99 
1 . 68 
0 . 00 
2 . 6 7 
preparation and storage of experimental silages appeared to result in satis­
factory silage formation . Evidence of this is in the low pH values (4 . 0-4 . 5 ) , 
adequate levels of lactic and volatile fatty acids and the absence of 
butyric acid in the silages. Ammoniacal nitrogen was markedly higher for 
silage treated with Pro-Sil and for silage treated with organic acids as 
compared to untreated silage. Annnonia level in silage treated with Sila-Bac 
was similar to untreated silage. Concentration of lactic acid was about the 
same for untreated and microbial treated silage. Addition of Pro- Sil 
increased the lactic acid concentration while treatment with organic acids 
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lowered the concentration o f  this acid . Formation of acetic and p ropionic 
acids was s imilar for untreated s ilage and s ilage treated with either S ila­
Ba·c an& Pro- Sil . Rat io s  of these acids differed , with the s ilage treated 
with organic acids reflec ting a somewhat different propor tion than was 
applied . 
Diges tib ility and nitrogen utilization by lambs fed diets containing 
corn s ilage treated with additives are presented in tab le 4 .  Dry matter , 
crude protein and organic matter diges tib ilities ranged from two to four 
percentage units lower with diets containing s ilage treated with additives as 
compared to the untreated s ilage diet . However , only the coefficients for the 
Pro-Sil s ilage diet were s ignif icantly lower (P< . 0 1 )  than the diet with the 
untreated s ilag e .  
TABLE 4 .  DIGESTIBILITY AND NITROGEN RETENTION WITH SHEEP FED 
CORN S ILAGE D IETS 
Item 
Number of lambs 
Avg weigh t ,  lb 
Dry mat t er intake , g/day 
Nitrogen intake , g/ day 
Diges tib ility, % 
Dry matter 
Crude pro tein 
Organic matter 
Nitrogen balance , g / day 
Fecal 
Urinary 
Retained 
Percent retained o f  
consumed , % 
Untreated 
6 
59 . 9  
980 . 2  
19 . 7 
73 . 18a 
69 . 9 5a 
74 . 76a 
5 .  9 2ab 6 . 52b 7 . 25 
3 6 . 89 a 
Corn s ilage diets 
Sila-Bac 
6 
60 . 8  
1 1 1 2 . 0  
20 . 3  
7 1 . 52ab 
6 6 . 1 7ab 
7 3 . 00ab 
6 . 9 6b 6 . 1 1 b 7 . 19 a 
3 5 . 3 7ab 
Pro-Sil 
6 
6 1 . 3  
1 09 7 . 2  
21 . 7 
b 68 . 7 \ 
6 5 . 34b 70 . 63 
7 . 5 7  
7 . 5la 
6 . 6la 
30 . 25b 
Organic 
acids 
6 
63 . 0  
1 1 24 . 2 
2 1 . 3 
70 . 35 ab 
6 5 . 7 7ab 
7 1 .  8 7ab 
7 .  3 lb 5 . 9 9  b 
8 . 0 l a 
a , bMeans in the same row with dif ferent superscrip ts are s tatis tically 
different (P< . 0 1 ) . 
Nitrogen balance data indicate only small differences in fecal and 
urinary nitrogen among the s ilage additive treatments . Fecal nitro gen 
values were gen�rally higher with diets containing s ilage treated with 
additives as compared to the contro l diet . Signif icantly higher (P< . 0 1 )  
urinary nitrogen excr etion was ob s erved when feeding the s ilage treated with 
Pro-Sil as compared to the s ilage treated with S ila-Bac or organic acids . 
Less nitrogen was retained in terms of g/ day or as a percent o f  nitro gen 
consumed by lambs fed the s ilage treated with an ammonia-mo lasses suspens ion . 
This was largely the result o f  elevated fecal and urinary nitrogen excre­
tions . Greatest nitrogen retention was ob s erved when feeding s ilage treated 
with organic acids . However , it was no t s tatis tically dif ferent from the 
untreated s ilag e .  
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The effect of  s ilage additives on dry mat t er pres ervation is shown in 
table 5 .  Recovery o f  dry matter was very high for all experimental s ilages 
with only small differ ences in spoiled or was t e  s ilage . The s torage 
structures (steel barrels ) used in this s tudy were ideal in terms o f  
r educ ing oxygen penetration of  the forage . 
TABLE 5 .  DRY MATTER RECOVERY OF CORN S ILAGE TREATED WITH 
SILAGE ADDITIVES 
S ilage additive treatment 
a Pro -Silb 
Organic 
Item Untreated Sila-Bac acids c 
Dry matter of  corn 
forage ,  % 40 . 7 5 40 . 58 4 0 . 4 2 4 0 . 45 
Total dry mat ter 
ens iled , lb 5 1 6 . 1 8 5 2 6 . 65 55 1 .  69 5 1 7 . 88 
Total dry matter o f  f eed 
s ilag e ,  lb 509 . 86 5 1 8 . 9 6  547 . 60 5 1 2 . 39 
As percent of  dry 
matter ens iled 98 . 7 8 9 8 . 54 9 9 . 26 9 8 . 9 4  
Spo iled s ilage ,  lb 6 . 3 2  7 . 69 4 . 09 5 . 49 
As percent of  dry matter 
ens iled 1 .  22 1 . 46 0 . 74 1 . 06 
a b  c ' ' See footnotes , table 1 .  
The chemical parameters frequently used as indicators o f  s ilage 
quality did no t relate well to diges tibility and utilization of nutrients 
as determined with lambs in this s tudy . Levels of annnonia were high in 
Pro-Sil treated s ilage as were levels of lactic acid as compared to untreated 
silag e .  On the o ther hand , annnonia concentrat ions were high in organic acid 
treated silage, but formation of lactic acid was inhibi ted . The relationship 
of these two chemical measurements to nitrogen utilizat ion is no t clear . 
Ammonia in these ins tances may have been in a chemical form (lactate or 
acetate) which inf luenced availab ility of  nitrogen , resul ting in lowered 
nitrogen retention in the cas e  of s ilage treat ed with Pro-Sil , but increased 
retention as in the case of  a fermentation inhibitor such as organic acids . 
The die t s  used in the s tudy o f  nutrient utilization contained only s ilage 
and prot ein supp lement and may no t have p rovided the energy needed for 
optimum utilization of non-protein nitrogen . 
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IMPLANTING SITE FOR RALGRO COMPARED TO 
SYNOVEX-S FOR GROWING AND FINISHING STEERS 
L .  B. Embry , M .  S .  Goet z  And R .  M .  Luther 
DEPT , OF ANIMAL SCIENCE REPORT 
CATTLE 82-9 
Summary 
Ralgro (zerano l )  implants ,  at the shallow and about mid-ear s ite between 
the skin and cartilage of the ear and at an alternate and deep site near the 
base of the ear , were compared to Synovex-S and non-implanted contro ls during 
growing and f inishing phases with s teers . Ralgro at each s ite and Synovex-S 
improved rate of gain , feed consump tion and feed efficiency over nonimplanted 
contro ls . During the 86-day growing phas e ,  percentage improvements over 
controls for Ralgro at the shallow site , Ralgro at the deep s ite and Synovex-S 
were 9 . 1 ,  1 2 . 5 and 16 . 0  for rate of gain ; 2 . 6 ,  3 . 9  and 5 . 3  for feed intake and 
6 . 2 , 7 . 6 and 9 . 1 f or feed efficiency , respectively . 
Dur ing the f inishing phase of 1 3 9  or 1 4 6  days when the cattle were re­
implanted , percentage improvements in the order lis ted above for the implant 
treatments were 1 2 . 1 ,  1 2 . 9 and 1 6 . 8  for rate of gain ; 3 . 1 ,  5 . 5  and 8 . 3  for 
feed intake and 5 . 2 ,  6 . 6 and 7 . 5  for feed efficiency . 
Implant treatments appeared to reduce fat deposition as indicated by 
degree o f  marbl ing , KPH fat and quality grade with effec ts s l ightly greater 
for Synovex- S than for Ralgro . Implanted cattle had s lightly greater 
rib eyes but with no apprec iab le differences for fat thicknes s or yield grade . 
The alternate and deep site f or implanted Ralgro appeared to o ffer a 
very slight advantage over the shallow mid-ear s ite . Implanting at this site 
is eas ier and fas ter . 
Synovex- S appeared to off  er a slight advantage over Ralgro on rate o f  
gain but with great er feed intake with only small differences o n  basis o f  
feed ef f iciency.  Synovex-S also appeared to have more effect on reducing fat 
depo sition as indicated by degree of marbling , KPH fat and qual ity grade . 
Introduction 
Previous experiments (CATTLE 8 1 -2 )  compared Ralgro implanted at  the 
conventiona l shallow site , about mid-ear between skin and cart ilage o f  the 
ear , and at an alternate deep s ite near the base of the ear to Synovex-S for 
f inishing s teers . In two experiments , the average improvements in weight 
gain for Ralgro at the shallow s ite , the deep s ite and Synovex-S were 8 . 3 ,  
1 1 . 1  and 1 2 . 0 % ,  respectively , over non-implanted controls . Feed efficiency 
was improved 7 . 1 , 4 . 8 and 5 . 6 % ,  respec tively , over controls for these implant 
treatments .  
Additional data were cons idered des irable to include a growing phase as 
well as a f inishing phase us ing the same implant treatments as in the previous 
experiments . 
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Growing Experiment 
Procedures 
The growing phase of the experiment was initiated in January and con­
ducted over a period of 86 days . One hundred forty-four Hereford , Hereford­
Angus and Heref ord-L imousin steers were al lotted to 24 pens of six each on 
the basis of weight and breed group . Four implant treatments replicated six 
times with six steers per pen were as follows : 
1 .  Non-implanted control 
2 .  Synovex- S  
2 0 0  mg progesterone and 20 mg estradiol benzoate . 
3 .  Zeranol (Ralgro ) 
36 mg implanted at the conventional mid-ear location-­
shallow between the skin and cartilage of the ear . 
4 .  Zeranol (Ralgro) 
36 mg implanted at alternate site--deep and at the base 
of the ear . 
The steers were purchased about five weeks before the beginning of this 
implant experiment . They received the following treatments at the beginning 
of this preliminary period : bovine rhinotracheitis-parainfluenza 3 vaccine ( I BR and PI 3 ) ,  Clostridium 
chauvoei-septicum-novyi-sordellii bacterin , in­
j ectable levamisole phosphate , vitamin A-D inj ection and Warbex pour-on . The 
ration during the preliminary period was similar to the one fed during the 
experiment . The ration (dry basis ) during the experiment for all cattle was 
( % ) : corn silage , 50 . 0 ; alfalfa haylage , 20 . 0 ;  rolled corn grain , 1 6 . 0 ;  and 
supplement , 14 . 0 . The supplement was formulated for 3 2 %  protein (dry basis ) 
with added minerals , vitamin A ,  monensin and tylosin . 
The corn silage was harvested in late October when it 
Water was added resulting in about 60 % dry matter as fed . 
on irrigated land and had a high grain yield . The alfalfa 
about 62% dry matter . 
was mature and dry . 
The corn was grown 
haylage contained 
Feeding was once daily in outside paved pens without access to shelter . 
Feed was offered in amounts to be nearly consumed by the next feeding . 
Amounts as fed were determined from a prepared feeding schedule to give the 
desired ratios on a dry basis . There was some accumulation of cobs and husks 
from the dry corn silage . It was weighed , discarded and deducted from the 
corn silage fed when the accumulation became excessive . Feed of fered was 
regulated to minimize the quantity discarded . 
Results 
Results of the 8 6-day growing experiment are shown in table 1 .  Implant 
treatments improved rate of gain . Improvements over nonimplanted controls 
amounted to 9 . 1 ,  1 2 . 5  and 1 6 . 0 % ,  respectively , for Ralgro at the shallow site , 
Ralgro at the deep site and Synovex-S . 
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TABLE 1 .  RALGRO AND SYNOVEX-S FOR FEEDLOT STEERS 
(GROWING PHA.SE--JANUARY 28 TO APRIL 24 , 1 9 8 1 -- 8 6  DAYS ) 
Zeranol 
( conven- Zerano l 
tional (alter-
shallow nate deep 
Treatment Control s ite) s ite) Synovex.,..s 
No . o f  animals 3 6  3 6  3 6  3 6  
Initial shrunk wt , lb 5 1 6  5 1 6  5 1 5  5 1 7  
Final shrunk wt , lb 743 763 7 69 7 7 9  
Avg daily gain, lb 2 . 6 3 2 . 8 7 2 .  9 6  3 . 0 5  
Avg daily ration (dry) , lb 
Corn s ilage 7 . 7 1 7 . 9 3 8 . 03 8 . 14 
Alf alfa haylage 2 . 9 1 2 . 9 7  3 . 01 3 . 14 
Corn grain 2 . 58 2 . 63 2 . 6 7 2 .  7 1  
Supplement 2 . 10 2 . 1 5 2 . 1 8 2 . 20 
Total 1 5 . 30 1 5 . 68 1 5 . 89 1 6 . 1 9 
Feed / 100 lb gain (dry ) . lb 
Corn s ilage 29 3 2 7 6  2 7 2  268 
Alf alfa haylage 1 1 1  103  1 0 2  100 
Corn grain 98 92 91 8 9  
Supplement 80 7 5  7 4  7 2  
To tal 5 8 2  5 4 6  538  529 
There were slight increases in feed consump tion from implant treatments .  
The increases were 2 . 6 ,  3 . 6  and 5 . 3 % ,  respectively , over non-implanted 
controls for Ralgro at the shallow s ite , Ralgro at the deep s ite and 
Synovex- S .  The increase in feed consump tion from implants reduced response 
in feed efficiency some in comparison to response in rate of gain . The 
improvements were 6 . 2 ,  7 . 6  and 9 . 1  over control for the imp lants in the 
order listed above . 
Finishing Experiment 
Procedures 
Upon termination of the growing experiment , the s t eers were reallo t ted 
within previous implant treatments into four pens with nine s teers per pen 
( four rep lications , 36 steers per treatment group ) . They were reimplanted 
at this time , receiving the same implant treatment as initially . 
Rat ion ingredients dur ing the f inishing phase were the same as during 
the growing phase.  Feeding and management procedures were es s ent ially as  
during the growing phase . Rations ( dry bas is ) were changed to 1 5 %  corn 
s ilage,  7 5 %  corn grain and 1 0 %  supplement . The supplement was o f  the same 
ingredient composition as for the growing phase . 
Two replications of treatments were terminated after 1 3 9  days and the 
other two af ter 1 4 6  days . Carcass data were ob tained following s laughter . 
34 
- 4 -
Results 
Results of the f inishing phase are shown in table 2 .  Rates of gain were 
less than during the growing phase even though the level of corn grain made 
up 75% of the ration (dry basis ) . However , the growing phase was only 86 
days and the rate of gain was high for the type of rations fed . 
TABLE 2 .  RALGRO AND SYNOVEX IMPLANTS FOR FEEDLOT STEERS 
(FINISHING PHASE--APRIL 24 TO SEPTEMBER 10 AND 1 7  - 139 DAYS 
FOR TWO REPLICATIONS AND 146 DAYS FOR TWO REPLICATIONS) 
Treatment 
No . of animals 
Initial shrunk wt , lb 
Final shrunk wt , lb 
Avg daily gain, lb 
Avg daily ration (as 
Corn silage 
Corn grain 
Supplement 
Total 
Feed / 100 lb gain ,  
Corn silage 
Corn grain 
Supplement 
Total 
Hot carcass wt , 
Dressing!> % 
Marbling 
M . c aturity d Quality grade 
KPH fat , % 
Rib eye , sq in 
Fat thickness ,  
lb 
in 
lb 
fed ) , lb 
Calculated yield grade 
Control 
34a 
738 
1068 
2 . 32 
4 . 80 
1 5 . 26 
1 . 96 
22 . 02 
208 
660 
85 
953 
692 
64 . 80 
12 . 8  
23 
1 9 . 8  
2 . 9  
1 1 . 03 
. 70 
3 . 97 
Zeranol 
(conven- Zeranol 
tional (alter-
shallow nate deep 
site) site) Synovex-S 
34a 36 36 
758 7 69 779 
1 1 29 1 142 1 165 
2 . 60 2 . 62 2 .  7 1  
4 . 88 4 . 98 5 . 1 1 
1 5 . 82 1 6 . 1 7  1 6 . 6 1 
2 . 00 2 . 08 2 . 13 
22 . 70 23 . 23 23 . 85 
1 9 8  1 9 1  189 
626 619 6 14 
79 80 79 
903 890 882 
727 735 750 
63 . 16 64 . 27 64 . 55 
1 2 . 0  1 1 . 7 10 . 4  
23 23 23 
1 9 . 5  19 . 5  1 9  . 1  
2 . 7  2 . 5 8  2 . 5  
1 1 . 34 1 1 .  74 1 1 . 65 
. 78 . 70 . 74 
4 . 08 3 . 78 3 . 90 
aTwo losses occurred in these groups . Results presented are on basis 
of thg 34 steers . 
Small = 10 ,  modest = 1 3  (recorded to 1 /3 degree ) . 
�A maturity = 23 ; A- maturity = 24 . 
Choice- = 19 , choice = 20 . 
Improvements in rate of gain for implant treatments were s imilar as for 
the growing phase, except for a slightly greater response from Ralgro at the 
conventional shallow site . The improvements over nonimplanted controls were 
1 2 . 1 ,  1 2 . 9 and 1 6 . 8% ,  respectively , for Ralgro at the shallow site , Ralgro 
at the deep site and Synovex-S .  
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Implant treatments also increased f eed intake during this phas e of the 
experiment . Increases in order o f  treatments l is ted above amounted to  3 . 1 ,  
5 . 5  and 8 . 3 % .  The greater f eed consump tion from implant treatments resul ted 
in less response on the basis of feed efficiency than for rate of gain -
5 . 2 ,  6 . 6 and 7 . 5 % for the three treatments . 
Implant treatments appeared to reduce fat deposition as indicated by 
s l ight reductions in degree of marbl ing , KPH fat and quality grade but 
with larger rib eyes . These ef fects were s l ightly greater in mo s t  cases for 
Synovex-S than for Ralgro . 
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